In two previous surveys of capillary resistance (C.R.) it was found that the mean resistance in groups of patients with rheumatoid arthritis was significantly lower than in groups with other diseases (Potter and Wigzell, 1957) . In these surveys the inter-subject variation of C.R. was substantial, even after allowance was made for the systematic influence of age, sex, and disease. The data consisted of the results of one test per individual and therefore provided no information on the nature of the residual variation. This presumably included genuine interand intra-subject variation, together with variation due to experimental error. As with other methods for measuring C.R., the negative pressure tests used in these surveys cannot be repeated in a given area of skin at intervals of less than 24 hours, hence strict replication is impossible, and the error of the test cannot be measured directly.
In a retrospective analysis of existing data it is permissible to deduct a proportion of the total variation which can be assigned to the systematic influence of any factor, such as correlation with the ages of the subjects tested, provided that there is a precedent or other independent evidence for the correlation.
With regard to the second of the foregoing surveys, analysis of the data revealed a statistically significant inverse relationship between the results of C.R. tests and environmental temperature, but only in the group of patients with rheumatoid arthritis. Since it lacked the support of independent evidence, this finding was omitted from the original report pending confirmation.
There is evidence that tests of capillary resistance may be a measure of some property of connective tissue (Potter and Wigzell, 1957) , and it was concluded that the possible relationship between C.R. and environmental temperature merited further investigation. While it is a popular belief that weather has a determining influence upon rheumatic symptomatology, such experience is neither universally nor consistently described by those suffering from musculo-skeletal disorders.
In planning the experiments reported here, it was decided that a minimum of five C.R. tests at 1-or 2-day intervals would serve as a basis for exploring the effects of environmental temperature in a suitable number of patients. It was further considered that precise quantitation of a relationship between C.R. and environmental temperature should not be expected, since both measurables were likely to have a large experimental error. However, it was believed that any real trend would be demonstrable by this approach, which has indeed confirmed that there is an inverse relationship between C.R. in patients with rheumatoid arthritis and environmental temperature.
Material and Methods A total of 900 C.R. tests were performed in 72 subjects, including four normal individuals, 41 patients with rheumatoid arthritis, and 27 patients with other diseases (Table I) . (Ropes, Bennett, Cobb, Jacox, and Jessar, 1957 The negative pressure apparatus, consisting of a suction pump, reservoir, manometer, control valves, and a 23-mm. suction cup, has been described previously (Potter and Wigzell, 1957) . In each test, the cup was used to transmit a series of negative pressures, of -50, -100, -150, .... mm. Hg, all to the same area of skin. Each negative pressure was maintained for 30 seconds, and the petechiae, if any, were counted in the following interval of 30 seconds when the cup was lifted from the skin. The procedure was terminated when ten or more petechiae were produced within the skin under the cup.
The "critical petechial pressure" has been defined as the negative pressure producing only one petechia in a given area of skin exposed for a specified interval (Robson and Duthie, 1950) . From extended observation it has become apparent that the numbers of petechiae increase in a logarithmic fashion in response to pressures more negative than the "critical pressure". In other words, there exists a close linear correlation between log. no. ofpetechiae and applied negative pressure in mm. Hg. On this basis it was possible to determine the regression equation most closely fitting the successive counts of petechiae in a C.R. test, and from this equation to estimate the negative pressure eliciting exactly ten petechiae. The result of each test was recorded as the figure so obtained, and provided a simple index of resistance which minimized the effect of random errors in the original petechial counts. In practice the index was read from a Table incorporating the appropriate function for three to five petechial counts at 50-mm. increments of negative pressure.
All tests were performed on the area of skin located by aligning the outer rim of the suction cup with the biceps tendon and with the lowermost crease at the elbow.
Results
As this investigation was designed to explore possible relationships between environmental temperature and capillary resistance, correlation between these two variables was estimated for each subject individually (Table I1) . Table IL . In patients with rheumatoid arthritis a negative correlation between C.R. and temperature was no longer apparent during steroid therapy. Instead, the resistance tended to vary directly with the temperature, but the average correlation was not significant. This effect of steroids will be discussed.
Appropriate tests showed some correlation between the temperature of the atmosphere within the wards (measured with a mercury thermometer or thermograph) and the external temperature recorded at the meteorological station. This may be a measure of the efficiency of the central heating system and probably also reflects a traditional regard for the therapeutic value of fresh air, however cold. The pattern of correlation between C.R. and temperature was essentially the same for all sources of data on the latter; there was no correlation between capillary resistance and barometric
pressure. Discussion
From the foregoing data it has been inferred that in 72 subjects a significant proportion of the vari-ability of capillary resistance was a consequence of fluctuation in the atmospheric environmental temperature. In this group, furthermore, the patients with rheumatoid arthritis differed from the other individuals in the pattern of the C.R. response to a change of environmental temperature. The biological mechanisms involved in the response are as yet unidentified, but the results indicate that experimental error alone does not explain the rise or fall of resistance occurring in an individual within the 24-hour period between successive determinations.
The variability of C.R. thus demonstrable implies a similar lability in the tensile strength of tissues supporting the small cutaneous blood vessels. In terms of histology, the perivascular "sheath" of connective tissue shows little or no variation except when it has been disorganized, for example, by a relatively gross focal inflammatory lesion, and for this reason might be regarded as having little or no dynamic potential. In contrast, the cutaneous vessels per se are highly responsive to neurohumoural stimuli. While it might be reasonable to assume that the day-to-day variability of C.R. is a manifestation of changes in vasomotor activity, there is impressive evidence to the contrary. In a series of careful experiments performed on normal subjects, Wigzell (1958) found that capillary resistance was essentially uninfluenced by reflexlyinduced vasodilatation and constriction, despite a well-marked vasomotor response throughout the area of skin where the C.R. was determined. From evidence previously reviewed, moreover, it was concluded that capillary resistance is a measure of some property of the connective tissue ensheathing small cutaneous vessels and particularly the collecting venules (Peck, Rosenthal, and Erf, 1937; Zweifach, 1955; Potter and Wigzell, 1957; Wigzell, 1958) .
The perivascular sheath can be considered to include two major components forming a network of collagen fibres in a matrix of amorphous ground substance. Of the two components, the second would seem to have the greater potential for undergoing rapid changes of state. It is conceivable that a change in the properties of ground substance could modify the tensile strength of the collagen network, and yet escape detection by existing histological techniques. Analogous interdependence of structural components is evident in other tissues such as bone and, probably, articular cartilage (McElligott and Potter, 1960) .
In the course of the investigation it was observed that administration of corticosteroid hormones to patients with rheumatoid arthritis modified the effect upon the C.R. of a change in the environmental temperature. During steroid administration correlation between resistance and temperature was in general less negative than in untreated patients and thus tended to approach the positive direct correlation which was characteristic both of the group of patients with diseases other than rheumatoid arthritis and of the group of normal individuals. This effect need not signify that steroid administration corrected any defect fundamental to the "abnormal" pattern of C.R. response in patients with rheumatoid arthritis, but in the context of this discussion it is relevant to postulate that the hormonal effect was mediated by changes occurring primarily in the perivascular connective tissue, or else in the mechanism linking this tissue with the environment. While the latter possibility is entirely speculative, there is some evidence that cortisone has a local effect upon the amorphous component of dermal connective tissue, since restoration of the "dermal barrier" after injection of hyaluronidase was accelerated in patients with Still's disease during treatment with cortisone (Bywaters, Holborow, and Keech, 1951) .
At present little is known about the true nature of the properties measured indirectly by negative pressure C.R. tests. Hence it is necessary to defer complete evaluation of the biological significance of the effects of environmental temperature described in this report. That individuals differ in their response to environmental temperature may be of practical importance in surveys to determine C.R. in health and disease. Such data, reported by a number of different observers, have appeared in some instances to be mutually contradictory (Hare and Miller, 1951) . These anomalies might well have arisen from the unrecognized influence of the subjects' environmental temperature in the interval before a C.R. test performed under standard environmental circumstances.
Finally, the present findings may be regarded as objective evidence of a relationship between "rheumatism" and "weather". Obscure and complex as it appears to be, such a relationship has escaped demonstration in any previous multifactorial exploration.
Summary
(1) Capillary resistance (C.R.) was measured repeatedly in individual subjects, including 41 patients with rheumatoid arthritis and 27 with other diseases.
(2) Analysis of the results revealed a negative correlation between C.R. and environmental temperature in the group of patients with rheumatoid 4 147 arthritis. In contrast, correlation between the two variables was positive in the remaining group of subjects.
(3) During administration of corticosteroid hormones to patients with rheumatoid arthritis, the correlation between C.R. and temperature tended to become more positive, i.e. less "abnormal".
(4) These findings are discussed in terms of their implications in relation to the structure and function of the tissues supporting the small cutaneous blood vessels.
During the period when this work was done, the Rheumatic Unit was in receipt of grants from the Nuffield Foundation, the Medical Research Council, and Boots Pure Drug Company Limited. During the period when the material was prepared for publication one author (J.L.P.) was supported by a grant from the John Polachek Foundation for Medical Research, New York, N.Y., and secretarial assistance was provided by a grant from the Empire Rheumatism Council. (1) Se midi6 repetidamente la resistencia capilar en un grupo de sujetos que comprendia tambien 41 enfermos con artritis reumatoide y 27 con otras enfermedades.
(2) El anAlisis de los resultados demuestra una correlaci6n negativa entre la resistencia capilar y la temperatura ambiente en el grupo de enfermos con artritis reumatoide. En contrast, la correlaci6n entre las dos variables fue positiva en el resto de los sujetos.
(3) Durante la administraci6n de hormonas corticosteroides a enfermos con artritis reumatoide la correlacion entre la resistencia capilar y la temperature ambiente tendia a ser positiva, esto es. menos "anormal".
(4) Se discuten tales hallazgos desde el punto de vista de sus implicaciones en relaci6n con la estructura y funci6n de los tejidos que contienen los pequenos vasos cutaneos.
